Abstract:
the living human retina, these techniques largely detect strongly directionally-backscattered 48 (waveguided) light from normal intact photoreceptors. This represents a major limitation in using 49 existing AO-imaging tools to quantify structure of remnant cones in degenerating retina. Conclusions: 63 The application of non-confocal split-detector to emerging human gene therapy trials will 64 improve the potential of therapeutic success, by identifying patients with sufficient retained 65 photoreceptor structure to benefit the most from intervention. Additionally, split-detector 66 imaging may be useful for studies of other retinal degenerations such as age-related macular 67 degeneration, retinitis pigmentosa and choroideremia where the outer segment is lost before the 68 remainder of the photoreceptor cell. is still lacking, the resulting images resemble those that are seen in phase-gradient microscopy 160 techniques such as differential interference contrast (DIC) (Fig. 2) . 
Results

247
Split-detector imaging reveals cone photoreceptor inner segment mosaic.
248
The photoreceptor mosaic was imaged at multiple retinal eccentricities in two subjects without 249 known eye disease. In normal subjects the confocal images (Fig. 3A-D image and the mound-like structures in the split-detector image (Fig. 3) . The split-detector inner 253 segment images (Fig. 1C and Fig. 3E-H ) strongly resemble differential interference contrast 254 imaging of ex vivo retinal preparations (Fig. 2) . Measurements of cone structure from in vivo 255 split-detector images in two normal subjects showed diameters ranging from 3.0 ± 0.4 to 8.2 ± 256 0.6 µm (mean ± standard deviation) from 1 to 20° temporal to fixation. These measurements are 257 consistent with ex vivo measurements at comparable retinal eccentricities, ranging from 4.2 to 258 8.3 µm (Fig. 4) , as well as previous histologic reports in non-human primates. 33 The full range of Table S2 . Taken together, these findings support the interpretation that it is the cone inner (Fig. 6A,D) precluding identification of cone photoreceptors at these 275 locations. The simultaneously recorded split-detector images (Fig. 6B,E) resolve both rod and 276 cone inner segments. As shown best in the pseudo-color merged images (Fig. 6C,F unlike in normal subjects, due to the fact that they are enlarged (see Supplementary Table S3) . Split-detector imaging should be invaluable in elucidating cone structure in these more complex 327 retinal diseases.
328
The direct visualization of cone structure in achromatopsia afforded through the use of 
